Your Turn J Directed Numbers )

}%@ Measuring instrumenis and integers

@ shade in each thermometer below to accurately display these temperatures:

{n 11°¢c (i) -5°C (i} 6°C {iv) 0°C {v) 8'Cabovezero (v]} 2°C below zero

& This thermometer shows a reading of 12°C at the start.

Write the new readings that would be displayed after each of
these changes in temperature:

) (] Increasesby3'C |2+ 3

(Il Becomes 8°C cooler |5 -8
ar (i) Decreasesby13°c - 13
(v) Warmsupby9'c -~ ( +9

. (v) Rose by 22°C 3422

{vi) Dropped 28°C a5 _2g
{vii) Decrease by 7°C then Increase by 12°C
~3-7412

{vlii} Warms by 3°C and then a further 9°C

243 +
(ix) Cools 15°C befare warming by 19°C

1~ ? + 1
(x) Changes to 0°C before dropping 4°C

@ @ Diracted Numbers

SERIES TOPIC Mathlaties Posipert € P Leaming




Your Turn ] Directed Numbers ]

m Magnitude and direction of Integers

© Foreach of these statements, write down:
(i) the directed number that matches it and, (i) the magnity i number.

© The tree In Jamie’s yard
{l) Directed number;

metres in ona year.

3 M , {li) Magnitude of the tree’s growth:
ed which reduced the height of the tree by 4 metres.

The same tree was theﬁ
{iil} Directed number:

.J{\m (iv) Magnitude of the reduction In helght:

® Akiwalked 250m West from her starting point.

'_ 250,“ {1} Magntude of the distance Aki walked:
Aki then turned around’ anq_\fyalked another 600 m East

y C DON\ (iv) Magnitude of this distance walkad by Aki:

(i) Directed number:

(it} Directed number:

@ Sean’sbank account balance earned interest and increased by $4.
(1) Directed number: i-{-ﬁi’
Sean’s bank account b.

©  Think carefully for each of these statements and write down the directed number that matches

the overall change,
e ——————.

(1i) Magnitude of Sean's bank balance Increase:

en changed due to belng charged $3 in bank fees. _
{Iv) Magnitude of the change in Sean's bank balance: : @ 3 |

(ili) Directed number:

© Pip was given $24 and then spent $15 on a dress the same day.
Birected number for the averall change in money that day; + 2"‘ ~[§= i +$9 :

© The temperature initially increased by 6 degrees and then Increased by a further 4 deg
Directed number for the overall change In temperature: ‘Eé +‘{~ —
© Nigel went down 6 rungs on a ladder and then up 2 rungs.

Directed number for the overall change In ladder rungs: "é ‘f 2 = ,_Lf (,JU
© Cameron's coolness rose by 4 points when he played puitar, and a further 20 polnts when he
did maths, "EL} .{.2 o —

Directed number for the overall change In Cameron's coolness after doing both activities;
© shiromee hiked 12 km North, 2 km East and then 19km South. North is tha positive dlre
Directed number for the overa% cha’nge In Shiromes" 's North-South movement:
© Adele's halr grew from 20cm to 30cm long at the back. After a hair cut is was only 17 om Io

Directed number for the overall change in Adele's halr tength from the initial 20cm: _

20 £ () =1 D zo—t‘l ~(2)
20 4 L -3) -—(—1 Directad Nurbers z ‘*—C"B)
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YourTum ] Directed Nurmbers )

g@ Ascending and descending order

© Circle the word that represents the order of the values In these statements:

© Sshortest to Tallest Cascending D 'yt Descending
© longestto shortest Ascending
© Closest to farthest Descending
© Warmest to Coolest Ascending
© Heaviest to lightest Ascending
Q@ Thinnest to widest Descending

& Arrange the followlng groups of numbers Into ascending order (fowest to highest},

® 14,0,17,3 0., 3 1%, 1]

© 21,25,20,19,22 ' 1?,20,21,22 25

0 -i0,-8,-12,-4,-16 "L’, -2, o ot , —f

© 22,24,-26,0,-2 _2‘{2 —2 0,22 2

0 ~t.u,1f, 15,0, 1 _I'S,ﬁ’,# , ,férll

© Arange the fallowing groups of numbers Into descending order {highest to lowest).

© 2.16,5,8 19,8,5,9
40,31,32,38, 20 4‘03‘? 39-3‘33_

—19, -11, =16 , -18 , —I3 i . ‘B, —[é’.’_[p. =9
16,19, -13,-10, 12 !‘?, W‘é, IQ, '[0 "(*.3
0.-L, 21, 2112, 12 0 -% -2.] 2% 3o

e & 0 o

Pirected Numbers
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Your Turn ] Directed Numbers ]

f{@ Ascending and descending order

Combe Time!

O Elevator Riding

A department store efevator operator started work on the 3™ floor of the 15 starey building.
For the first 15 minutes of work, the operator travelled to the followlng floors in the erder written:

O 12%floor  3+9 =12

O 8" fioor [STL-{. 3% O
€ Ground floor g@; O

O 2" floor 0;&-_)' =2

¢ Ground floor Q’-_Q =0

© 15" floor 0+ =15

€ 4" floor lg‘?.“ = %

O 10™ floor 4_.?_1 =(0

O 5" ftoor IO:E_S

© |fupIs positive and down Is negative, write numbers that represent the movement of the
elevator operator during the first 15 minutes of work.

4.4, R 2 245 ) tb -5

O Arrange the directed movements into descending order,
45 49 b 42 > -4 -5 - -1}

©@ During the first 15 minutes, did the operator mostly ascend or descend in the elevator?
Explaln you answer,

ook asading 271549+ 612 )=132,
Téoh deswedry = (4 FSHEETfE | -
N ﬂ\q Qn ket mo‘sjrﬁa MM b m

(A

S

&
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Bireed Norbers )

The number line

Directed numbers ¢an be plotied on a number line to Instantly see thelr order of value.

Values decrease (descending) ] [ Values increase (ascending)

i N S S R T N YN N T '
234567 89101112131415

PR NN TN 0 R TN O T N T N O Y T Y M WO I
Sl -14-13-12-11-10 9 8 76 -5 4 3 -2 -1 0 1

O Lower numbers are further left and higher numbers are further right.

f Display the numbers —4, ~1, 7 on a number line. )
-l 1 ] : 1O ) [E o N 1 ] 1 ] L 10O Ly
—9-8—7—6-5—4—3-2-—]0[23456789

1
Use the plotted points to compare the values of: A N
- Remember:
) -4, —=1: —4isfurther leftthan —1, ..—4 < =i i < means Mass than' ang
>means 'greater than'
iy -1, 7: —Llisfurtherleftthan7, ..-1<7
- . J
This example requests numbers to be plotted using a given rule,
Y

[ Display ali the even posltive Integers between —5 and 13 on a number line.

l Even and positive l
ol i 1 L 1 1 I 1 Cg L0 4O+ O _y é) [ o N
6

4 5 4 A4 2 - 0 | 2 3 4 5 7 8 9 10 (I 12 (3

Write these numbers In descending order. Read the numbers from right to left («—}

- The numbers In descending orderare: 12,10 , 8 , 6 v, 2 J
\_

O Half values are plotied by placing the dot half-way between the Integers on either side,
4 ™
Display the numbers 1, =2, 4%, -3.5, 9, 0 onanumberline.

=|.|.:.1|.|.1.O.|.O.O.a.|.r|.'|.|.|.Oj.k
M -8 7 f[-5 -4 -4 a2 - 0 1 2 3 4 5 6 7 8 9
L—S.S Is half way between —5 and —6 t% is half way between 4 and a
Write these numbers In.ascending arder. Read the numbers from lef: to right {—»}

~» The numbers in ascending order are: —5,5, -2, 0,1, 4% . 9

Directed Numbers
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Your Turn J Directed Numbers ]
m The number line

© Insert the correct symbok < (less than) or > {greater than) for each of these.

06(24 o 3@—12 o

QO 18 |12 0 -125 =215 L

€ List the numbers displayed below In ascending order

O 10 11 1O 1Oy
-15-14-13-12-11-10-9 8 7 6 543 2-10 L 23

=30, =2 61

__,_
o
o |-
=
-
=
-
Y]
]
=
&

©  List the numbers displayed below in descending order

Q O v 11111 0Oy 11
=18 =1T~16-~L5-~ 1413121110 98 -7 6 -5 4321 0 )

. lo, 2 -8 ~1f

°=IO1 O_ 1 L L 1 | 1 O ] 10O 1 1 1 &) | 1
2% 8 97 46 S5 4 3 -2 = 0 1 2 3 4 S5 & 7

7 25 -p5 -] -85

Directed Numbars
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Your Turn ] Directed Numbers j

_y‘{@ Addition and subtraction using a number line

€ Show the calculation for each of these on a number line and write down the answer,

gl ] 1 1 1 ! 1 1 L 1 [l 1 !.-—Lifl—_l—>; 1

1

9 € 7 4 -5 -4 -3 =z - 0 P2 3 4 5 6 7T 8 9

—— )

Ll 1 1 1 L ! i 1 1 1 ) 1 1 i | 1 1 1 1y

-7 -5 4 2 - 0 I 2 3 4 5 5 7T 8 19

Qo (-3)-1= E

-l ] 1 1 ] ) ] ] 1 ] 1 ! L ] 1 Ly

9 8 -1 -6 —5 -4 =3 =2 -1 0 1 2 3 4 5 6 7 8 09

) i} 1
<9 8 7 6 -5 4 3 2 -1 ¢ I 2 3 4 5 &

o 14—6+3=E —l—'ﬁg_ﬁ} "L

IR R S WU TN S R S D S I I B
o 1 2 3 4 5 6 7 8 9 10 U 12 13 14 15 6 17 18

8 Write down the calculation to get the glven answer shown on each of these number lines:

o (g -« |-

-t I ] | 1 1 1 I L1 ] 1 1 ] 1
-5 14 13 212 1) -1 9 83 7 6 -5 4 3 =2 -1 0 I 2 3

__-llllll ll_ll|| | I S NN N ]
| 7 6 5 4 -8 2 <1 0 1 2 3 4 5 6 7 B 9

° (3249 -

1 1 S S TV N [ T N T |
9 8 7 6 5 43 2 4 0 1 2 3 4 5 6 7T 8§ g

Directed Numbers ®<9> ( 15
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Your Turn J Directed Numbers j

m Addition and subtraction using a number line

& Show the calculation for each of these on a number line and state the answer.

1_

D R e I PR R S R R
O (-25-45=| - .

i
-2 - -1 5 88 7 4 5 4 3 2 -1 0 2 3 4 5 6

@ -4+105=[ 55 |

_.I.!.l.l-l-!.I.I.I.I.I.f.l?.;sl.l;l.lﬂl.l,‘l;

‘-'9-8-74’:-5—4—‘3—2-101’2-3‘4’56789

ISR MU ISUPU RPN NEAPUN BUNPSUS PSS NI O DEUPI NP IS B
- -8 -7 46 -5 4 3 -2 -1 0 1 2

Try these trickier ones!

@ Write down the calculation shown on each of these number lines:

© (35455 )=

U SV WP PR SO T A T T TP NP [
A 4 3 2 -1 0 1 2

M, 5 -5 - -
° "25'{‘£S“75 ="3'5'.//’::%
_—;-I-I-‘uluf-IS—;n-lnéu;.;|;|4-;-|-l-l.l

o [as35-] J[ 4 |

TP FAPEE RO D PSR PV RV TR AU U EUPTRN AP o R N A
9 4 7 -6 -5 4 B3 =2 - 0 1 2 3 4 5 & 1 88 9

5534 28-(45 ]

[ 28 NI TR . VIO RN IR PPN IVUR NN YR PR P I S B N TR R R
4 4 9 6 5 4 -3 2 -1 ¢ 1 2 3 4 5 6 1 8 9

Directed Nunvners
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Where does it work? Directed Numbers j

Adding and subiracting directed numbers

The exercises in Dr Thermos’ laboratory were examples of adding and subtracting directed numbers.

@ =+1c ©=-1c

Whena @ was added, the temperature went up

Here is what happened:

Addition
whena @ was added, the temperature went down
When a @was removed (Subtracted), the temperature went down
subtraction
When a @ was removed {Subtracted), the temperature went up

The rules for adding and subtracting represent the same thing.

pe
Use the pattern above to calculate these: b
@ =+1 and @ =-1
S5+@g@=5+(+1) =5+1=6 4+ . =4 (Samesigns together means pl
Addition @ {Sarne signs togi means plus)
5+ @ =S54 (—1) =5=1=4 + -=— [Opposite signs together maans minus)
Subtraction l 5~ @ =5- ('H? =3-1=4 -~ 4= (Opposite signs together means minus)
5~ @ =5—(~1) =54 1=6 - — =+ (Sameslgns together means plus}
\ : )
These rules work for all kinds of directed additions and subtractions
i Calculate these addltions and subtractions: : 1

{i 3 @33— 2 + —=— i) (~2)+3=-2+3 Sameas{))butna different arder
| =1

=1

{iii) 6@@125 - —=+ (W) (~ID= (-4 =-11+4 ——=4

=85 =7
v} 2% 3)=2%~3 +om=— (V) (—I22) 4+ (=52)=—122-52 + ~=-
__1 =-174
. )
- i 4L+ (=1)— {62y = 4L 2
Vi) 9.5 BS)+6=905% 8546 (vill) d3+(-1) (63) 47 -1463
=24 =10
\ J
Diracted Numbers 21
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Where does it work? Your Turn ] Directed Numbers J
S

m Adding and subtracting directed numbers

Calculate these additions and subtractions of Integers without a calculator,

® 0 -5+3 0 -4+7 0 -4-4
=-(5-p = 7-4 = —(4+%)
- - = 2 =g
0 -11-8 0 1-16 0 16-22
—~118) b = (225 C)
=~19 = -(5 =-6
0 6:(-3 QO 30+(-17 ©® 0+(-8)
= 63 =30-~1] =0-
- 3 =13 =~8
0 -4+(-9 © -10+(-19) 0 13-(-5)
-~ L5 = ~{o~19 = 1345
= —ﬂ :—26{ =8
® 20-(-21) Q -15-(-6) 0 -15-(-26)
=202 =816 = (% £24
= 4y -2 Fa
O 0 4-8+2 O -9+6-8
= é..g =}t
=~2 = -1 .
O -3+4-8-7 O -7+(-49+13 U
= —\Qtk = ~(1113
=14 = t2
0 2-(-6-=7 0 S5+(-D-(-14)
:Z'Eg:j - O 1Y

= | =g
@ @ Directed Numbers
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Where does it work? Directed Numbers

-

Multiplying and dividing directed numbers

The rules for muitiplying and dividing are similar to adding and subtracting:

Positive x Positive

Positive  + X+ =4 [Same signs mean answer is positive)

Multiplication Positive x Megative = Negat]ve + % — =~ (Opposlte signs mean answer Is negative)
Negative x Positive = Negative -~ x +=— (Opposite signs mean answer Is negative)
Negative x  MNegative = Positive  — % — =+ (Sameslgns mean answer is positive)

Division { The exact same rules apply because division is the opposite operation to multiplications

These ruies always apply to all multiplication and division calculations,

f Calculate these multiplications and divisions:
fil —-4x3=-i2 —-X = i) —14+2==7 —t 4=
(i) 12%(-15)==18 +4+x~—-=-— (v} 24 +(-4.8)=-5 +E—= -
v} —8x(-3)=24 —A-=+ (Vi) —468+(~18) =26 -+-=+
Logmr - in —32 (-3l = s =
(vi) =35x6 =21 —x+= (viil} 32.( 35)_10 fo=+
Be careful squaring (or cubing) directed numbers as brackets affect the question.
) (=3P =(-Hx (- =9 5} ~3'=—(Ix3)=-9
e J
If more than two terms are multiplied or divided, simplify by calculating in order from left to right.
- . 3
Simplify these mixed guestions;
i) 6x(-3N=9 =—i8+0 Calculate 6 x (—3) first X
=2 — =
iy (—-2)+05%x(-3) =—4x(-3) Calculate (—2)+ 0.5 first  — + + = —
=12 X
i (-1° = (~L)x(~1)x{~1)
=1x(~1) Calculate (—1)x (1) first — + — =
=—1 Calculate 1 x (—1) next +r—=
(v} 3%X5+(-—2)+(—ll) =44 +(~2)+{—11) caleulate S-g-xs first b=
==22+{-11) Calculate dd +{~2) next  + + — = —
= 2 —_ - =4
| N A
Directed Numbers
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Where does it worl? Your Turn ] Directed Numbers j

ﬁ@ Multiplying and dividing directed numbers

& Simplify these without using a calculator:

0 3x(-7 O -6x8 0 -36+12
=~ (33X =~ (642 = —26%3)
:—-2_\ '-"—“q‘QP = ’3
0 48+(-4) O -16x(-1) 0 -2x(-2)
O =920 SHOLD oo ax)
=~ 12 = (6 = 44
0 -12:(~12) 0 21+(~-21) O 3x(-9=6
S (12112) =~ (¥ ~-Qre T8
=+ =~ =~2
© Simplify these without using a calculator:
QO -24+3+(=-8 Q@ -18+(-6)x4 @ -5x2x{-1x2
:—-Q’:(‘Q) :+37<LF = ~[bx -2
= | :-1-‘/ 2 =flo
0o -5 e 4° @ (-3
= -5x5 = ~UX ) = 33D
= =25 =+t1b =-2]
O 0o -2 QO (-2°:4 O (-3)%x-3
- —(2¥ 11\2) igj}_’ii) :(~§}<Q‘3) X3
= -3 47 =~ 2]
B 3 L ] §+(—2) QO 2i-4 © 9:-3x@3)
PG B 5SS % N

S I 33
=— (08 =~ = ,)_7

@ <9> Directed Numbers
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Diracted Numbers j

Combining the basic operations

Questions that mix multiplying/dividing with adding/subtracting need to be done in a certain order,

Multiplication or divislon operations are ranked the highest and therefore must be completed first.

( Calculate these combined operations questions: )
{i) =-2+3x5
=243x5==2+15
Do this first =13 Add ~2 and 15
(i} 35+(-5)—-1
35+ (=5)~1=~T=1
Do this first =—§ Subtract of 1 from —7
L J
If more than one multiply/divide sign, work left to right. Do the same for addition/subtraction,
' - : —
_ Caleulate these comblined operations questions:
(i) —28+7x34+6
—2827x3+6=—4%x3+6
N AL
Da this first ==12+6 Multiply ~12 by 3
=-6 Add —12and 6
(m 17—-4—(-10)x2
17=4=(-10)x2 =17 -4 —(=20)
De this first = 13— (-20) Subtract 4 from 17
=733 Subtract =20 from 13 ( = 13 + 20)
(i) 24+34+(-5)x4
24 +3h(~5)x4 =83+ (—-5)x4
il
Do this first =8+ (-20) Muttiply —3 by 4
=-12 Add 8 and —20
(v} 6x(—3)—210=30x(-2)
6x%(=3)~210+30x(-2) =-18 = 210 =30x(-2)
s A
Do this first =—18 - Tx(=2) Divide —210 by 30
=-18 + 14 Multiply =7 by —2
=—4 Add —18and 14
\ )

28 ’ Directed Numbers
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What else can you do? YourTurn | Directed Numbers

_ﬁ@ Order of operations

)

o Simplify these directed number calculations using the correct arder of operations without a calculator:

© (15-10)x4 O 34:(6+(~8)
= Ax4

3k
>lo = 17

0 -5x(27:9) @ (-13-(-19)x3
- -5%3 = E3 ) x3
= -5 = (3

=¥

O -5x{l4-~-9-5 O 4x(36:2)—(—4)
==5x5 -5 = LR ISHY
- —25-5 = _"2“69“
= ~30 =7 b

0O 18+(16+-4+10) O (8:2-(-4)-7

:1?'\“({"HD) :Kq.r-q.)-_’

= \_&)"f'uF

= 13 _-’
pud 3 2 - 6
© Simplify these caloulations containing indices using the correct order of operations without a ealculator:
0 (-2*+(-2) O (-7-5x(~1)?

e Y - —12x(1)
=2 Z £12
==2
0 EB-14°-16 © (3*-43):38
z 2
= (b = (11338
=20 =~2

Directed Numbers
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What else can you do? Your Turn ]

ﬁ@ Order of operations

© Trysimplify these trickler ones using the correct order of operations:

Directed Numbers j

© 26-=(14 +2X6)+(-1)?
= ),L}?ULF‘("'L) st
= L@"T 2L -+

— |4y =2
O o

—-100x(12 — 32+ (—4)) =40
= —[cox (121 8)% Fo
= —{po X 20 24p
--50

O (11x2°—10)+39+8
= (v8-f) % 3‘7g9
Q-1 ¢ 37+
RN
= 2'1‘%? =[O0
Q 9Ix{((-%-8:4+16) -4
= 9y (-3-2 £16)-64
Gy & b4
st bl
-0

]

non ot

O

Q 200+(- 4)><( 3) (16 — 14x (~1)%

= 200 % CGH)XE3 R CLbHTH)
= 2oe* Y-+ Fo’

= ~KBo %~ 30
- +i50 T30
=15

Directed Numbers
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Cheat Sheet Directed Numbers ]
i

] Here is a summary of the Important things to remember for directed numbers

3
i

g™}
Types of numbers

+ Positive and negative numbers are numbers that have both size and direction.
Eg: +2 or -3 7

« Rational numbers can be written as a fraction. They include whole numbers and terminating or
recurring decimals. Eg: 8, 2.3, 45, %, Ja,

+ irsational numbers cannot be written as a fraction, Theée include declmals that keep golng
without following a pattern, and roots of numbers that are not perfect squares/eubes ete.
Eg: /3, 1.2938164928., 7.

« Integers are whole numbers only. They are rational and have no declmal or fraction parts.
Eg: 3, —4, 100.

Magnitude and direction of numbers

» Directed numbets are positive {+) or negative (—) whole numbers.
+ They show both the size {magnitude} and direction of vaiues associated with change.
« ItlsImportant to first declde what will be the positive direction.

Adding and subtracting divected numbers

+ 4 =+ {5amesigns together means plus
Additlon{ {5ame signs together means plus)

+ — = - [(pposite signs together means minus}

Subtraction { -  + =« (Opposite signs Yogether means rninus}
— = =+ [$ame signs together means plus)

Multiplying and dividing direct numbers

Positive x Positive
Multiplication Posltive x Negative
Negative » Positive
Negative % Negative

Positlve 4+ X 4+ = & (Same signs mean answer is positive)
Negatlve + x — = — (Cpposite signs mean answer I hegative)
Negative — % -+ = — [(Opposite slgns mean answer Is negative)
Positive = x — = 4 {Same signs mean answer is positive)

[ |

' Division { The exact same rules apply because divisian Is the opposite operation to multiplication!

Order of operations
The ward PIDMAS helps to remerber the order in which we need to perform calculations,

p | D M A

Parentheses  Indices Divislon Multiplication  Additien Subtraction
Do these first Then do these Do these last

36 Dlrected Numbars
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